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Art Unit: 1648 

DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on December 18, 2008 has been entered. Claims 2- 
4, 6, 7, 17 and new claims 36 and 37 are pending and under examination. 

Claims Summary 

2. The claims are drawn to a process for preparing at least one sample for a method of 
detecting and quantifying total HIV nucleic acid present in the sample, said process comprising: 

a) administering at least 100 microliters of the sample to a piece of filter paper capable of 
absorbing the sample, wherein the absorption results in a at least one spot, 

b) drying the filter paper, 

c) excising the spot from the surrounding filter paper, 

d) extracting nucleic acid from the at least one spot of the at least one sample with a 
chaotropic nucleic acid isolation solution, 

e) detecting HIV nucleic acid of interest, if present, and 

f) quantifying the total HIV nucleic acid of interest in the sample. 

In some embodiments, at least 200 or at least 250 microliters of sample is administered to the 
filter paper. In other embodiments, at least two samples are administered to the filter paper. 
Specifically, a known amount of a reference nucleic acid is administered to the filter paper. The 
HIV nucleic acid is from HIV-1 . 

The subject matter of new claims 36 and 37 is drawn to the same invention as claims 2-4. 
The method of claim 36 detects RNA in a sample using a similar methodology (broader) as 
claims 2-4. The limitation of claim 37 requires that at least 500 microliters of sample be 



Application/Control Number: 1 0/8 1 7, 1 64 Page 3 

Art Unit: 1648 

administered to the carrier. The embodiment of claim 37 falls within the same subject matter as 
in claims 2-4. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2-4, 6, 7, 17, 36 and 37 are rejected under 35 U.S.C. 103(a) as being obvious over 
Cassol et al. (Journal of Clinical Microbiology, 1997, 35(1 1):2795-2801 , "Cassol 1997") in view 
of Cassol etal. (Mem. Inst. Oswaldo Cruz, Rio de Janeiro, 1996, 91(3):351-358, "Cassol 1996") 
and Gillespie (US Patent 5,482,834). The claims are summarized above. 

The Cassol 1997 disclosure is directed to the quantification of HIV- 1 RNA from dried 
plasma spots (abstract). The plasma spots were aliquoted on filter paper and stored for as long as 
two weeks prior to analysis by PCR (abstract). The Cassol 1997 reference does not teach the use 
of at least 100 microliters of sample for a single spot, nor does the Cassol 1997 reference 
disclose the use of a chaotropic nucleic acid isolation solution for extracting nucleic acid from 
the sample. 

However, the Cassol 1996 reference discloses a method for the direct automated 
sequencing of HIV- 1 field isolates from dried blood collected on filter paper, described on pages 
355-356. The method includes the collection of blood by venipuncture and application of 
approximately 2 milliliters (2000 microliters) to filter paper via drops. The filter paper is air 
dried for three hours and placed in individual envelopes for storage/shipment for as long as two 
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weeks (abstract). The samples are excised from the filter paper and further processed (page 351, 
second column, last partial sentence). It would have been obvious to detect total HIV-1 RNA, as 
taught by Cassol 1997, using the similar methods of the Cassol 1996 reference. The main 
difference is the amount of sample aliquoted onto the filter paper. Since the 2000 microliter spot 
was adequate for quantifying particular HIV nucleic acid of interest, it is expected to also be 
adequate for total HIV-1 nucleic acid quantification. Given the quantification of total HIV-1 
RNA in the Cassol 1997 reference using 50 microliters, and the success of using 2000 microliters 
to also detect HIV-1 RNA (specific portions), one would reasonably expect that total RNA 
would be able to be quantified using either the 50 microliters or the 2000 microliters of sample. 
Given the finite number of choices (50 or 2000 microliters) that are both known to have 
predictable results (quantification of HIV-1 RNA, total RNA of interest), the invention as a 
whole would have been obvious. 

Further, although the Cassol 1997 reference does not disclose the use of chaotropic 
nucleic acid isolation solution for extracting nucleic acid from the sample, Gillespie discloses the 
use of a chaotropic salt solution along with nucleic acid probes to improve hybridization of 
probes with their targets (abstract). Gillespie teaches that a chaotropic salt dissolves a biological 
source of RNA, such as cells and bacteria (col. 6, line 65 through col. 7, lines 1-13). The salts 
are also used to expose DNA from its sources (col. 8, lines 19-47). It would have been obvious 
to use the chaotropic salts suggested by Gillespie in the methods of Cassol. One would have 
been motivated to use the chaotropic salts to improve the hybridization in PCR probes to nucleic 
acid. One would have had a reasonable expectation of success that the use of a chaotropic salt 
solution along with nucleic acid probes would improve hybridization of probes with their targets 
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(Gillespie, abstract) in view of Gillespie's salts being useful in methods of detecting HIV nucleic 
acid in blood (Examples 16 and 17). 

With regard to the limitation in claim 6 about the administration of at least two samples 
to the filter paper, this would have been an obvious embodiment given a desire to have more than 
one sample available to compare and re-test, if necessary. With regard to the limitation in claim 
7 about the administration of a known amount of a reference nucleic acid to the filter paper, this 
is also an obvious embodiment in view of the need to have a control with which to compare the 
test samples. These steps do not render the main inventive concept patentably distinct from the 
prior art. 

With regard to the particular amounts of sample administered to the filter paper (solid 
carrier), it would have been well within the ability of the ordinary artisan to select an appropriate 
amount of sample given the teachings of Cassol 1996. The optimization of sample size is routine 
in the art when the main teachings are already known. In this case, Cassol 1996 discloses the 
detection of HIV- 1 RNA using a 2000 microliter sample. It is expected that that sample size, or 
any sample size less than that (between 50 to 2000 microliters) would be acceptable for 
quantifying RNA. Therefore, the invention as a whole would have been prima facie obvious to 
one or ordinary skill in the art at the time of the invention. 

Response to Arguments 
4. Applicant's arguments have been carefully considered but fail to persuade. Applicant's 
substantive arguments are primarily directed to the following: 

• Applicant notes that Cassol 1997 references the use of dried blood spots for 

characterizing the genotype of virus, and references Cassol 1996. Applicant asserts that 
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the Cassol 1997 reference acknowledges that the use of dried blood spots to quantify 
RNA is a novel use of the dried blood spots, and that it would not have been obvious to 
use the dried blood spots for quantification in view of the Cassol 1996 reference alone. 

- In response, the Office acknowledges that the teachings of the Cassol 1996 reference 
alone do not motivate one of ordinary skill to use the dried blood spots for quantification 
of RNA. Thus, the combination of the Cassol 1997 reference with the Cassol 1996 
reference in the obviousness rejection. 

• Applicant argues that one would not have been motivated to combine the teachings of the 
Cassol references because of the differences between quantification of RNA and 
sequences of RNA. In the Cassol 1997 reference, RNA is quantified, which requires that 
the total amount of RNA in the sample remain intact. In the Cassol 1996 reference, RNA 
is sequenced, which does not require the total amount of RNA in the sample to remain 
intact, rather, RNA is allowed to be degraded as long as a sufficient amount of RNA 
remains intact for sequencing. Further, Applicant argues that the Cassol 1996 reference 
only teaches semi-quantitative detection of HIV- 1 drug-resistance mutations, not an 
absolute nucleic acid amount. Applicant asserts that the conditions used in the Cassol 
1996 reference are not the same as those that would be used for a total RNA 
quantification experiment. Applicant asserts that the method used in the Cassol 1996 
reference could allow for the degradation of RNA as long as the semi-quantitative 
detection was possible, whereas a total RNA quantification would require essentially all 
RNA to remain intact. 
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In response, the differences between quantifying RNA and sequencing RNA are well 
known to the ordinary artisan. By combining the teachings of Cassol 1997 and Cassol 
1996, one of ordinary skill in the art would have been well aware of the differences 
between treating the samples for quantification versus sequencing. 
It would have been obvious to detect total HIV-1 RNA (the nucleic acid of interest), as 
taught by Cassol 1997, using the similar methods of the Cassol 1996 reference. The main 
difference is the amount of sample aliquoted onto the filter paper. Since the 2000 
microliter spot was adequate for quantifying the particular HIV nucleic acid of interest, it 
is expected to also be adequate for total HIV-1 nucleic acid quantification. 
- With regard to Cassol 's scmi-quantitativc measurements, note that RNA was extracted 
from the entire dried blood spot, amplified and quantified. A ratio was not the only 
calculation determined, rather, the total nucleic acid content of HIV-1 RNA from the 
dried blood spot was determined (see page 2796, first column, "Measurement of HIV-1 
RNA viral burdens". 

• Applicant argues that the Cassol 1997 reference teaches away from the use of large 
volume samples by disclosing the possibility that samples with high copy numbers and 
large volumes may result in amplification reactions becoming saturated (page 2799). 
Applicant also asserts that as of the time of the priority date for the present application 
(2003), it was commonly taught in the art that only small volume samples of blood and 
plasma were suitable for quantification purposes because high amounts of body fluid 
were deemed unsuitable due to perceived inhibitory effects. Applicant notes that the 
Cassol 1997 reference acknowledges this teaching by reducing the HIV quantification 
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standard from 100 to 25 microliters, in order to compensate for the smaller 50 microliter 
specimens for the dried plasma spots. Applicant argues that based on the uncertainty of 
using larger samples, one would not have had a reasonable expectation of success. 
- In response, while Cassol 1997 does hypothesize that the use of a smaller input size 
increases sensitivity of RNA quantification when high copy numbers are present, Cassol 
1997 does not preclude the use of larger sample sizes generally. The reference does not 
teach that quantification cannot be accomplished when using larger sample sizes (with 
high copy numbers) rather, it is hypothesized to be a matter of sensitivity. Note that the 
asserted negative teachings regarding larger sample size in Cassol 1997 are limited to 
instances when high copy numbers are present. Thus, Cassol 's suggestion that larger 
sample sizes may be less sensitive than smaller sample sizes is only with regard to a 
particular situation {i.e., high copy numbers present). 

Further, Cassol's adjustment of the QS from 100 to 25 microliters was done to 
accommodate the smaller sample size for the dried blood spot; however, if a larger 
sample was used, the method of quantification would have been more than adequate to 
quantify, thus a reasonable expectation of success that larger samples can be used to 
quantify RNA. Notably, the claims only require the detection and quantification of HIV; 
there are no limitations regarding sensitivity of those steps or degrees of accuracy. 
Conclusion 

5. No claim is allowed. 

All claims are drawn to the same invention claimed in the earlier application and could 
have been finally rejected on the grounds and art of record in the next Office action if they had 
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been entered in the earlier application. Accordingly, THIS ACTION IS MADE FINAL even 
though it is a first action in this case. See MPEP § 706.07(b). Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no, however, 
event will the statutory period for reply expire later than SIX MONTHS from the mailing date of 
this final action. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stacy B. Chen whose telephone number is 571-272-0896. The 
examiner can normally be reached on M-F (7:00-4:30). If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Bruce Campell can be reached on 571- 
272-0974. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 



/Stacy B Chen/ 

Primary Examiner, Art Unit 1648 



